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Introduction   
   
Mutans streptococci has been identified as the major etiological factor of dental caries 
in humans
1,2
. Since the infective nature of dental caries has been established in both 
laboratory animals and humans, one may rationalize that some form of host immunity 
regulates caries activity. Several laboratory studies have identified S. mutans virulence 
properties and factors
1,4
. Among these are the ability of the bacterium to multiply, 
adhere to smooth surfaces and produce organic acids resulting in dental caries. 
Secretory immunoglobulin A (sIgA) has been shown to be the predominant 
immunoglobulin found in human secretions and at mucosal surfaces. Naturally 
occurring sIgA antibodies to many different antigens (oral, ocular and respiratory 
microorganisms) are present in mucosal fluid and may serve as major immunological 
defense against infection
5,6
. Secretory IgA has several effector functions i.e. 
agglutination, precipitation, opsonization, suppression of inflammation, plasmid 
curing, inhibition of colonization and neutralization of toxins, viruses and enzymes
1
. 
Antibodies indigenous to oral microorganisms are mostly demonstrated in saliva and 
it has been suggested that this may lead to a local retrograde stimulation of the minor 
salivary glands
6,7
.Secretory IgA is the primary immunoglobulin bathing mucosal 
surfaces and is the first line of defense. 
  
Therefore the study was designed and carried out in the department of Pediatric and 
Preventive Dentistry, Nair Hospital Dental College, Mumbai in collaboration with 
Department of Microbiology and Immunology, Seth G.S. Medical College, Mumbai to 
compare the salivary IgA levels in caries free and caries active children in the age 
group of 8 to 10 years and also to quantify mutans streptococci count in caries free 
and caries active children. 
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Abstract      
                         
Purpose: The aim of the study was to compare the salivary IgA levels and dental                   
caries status in caries active and caries free children. 
Methods: Thirty children in the age group of 8-10 years were selected and divided into 
two groups, Group I caries free (dfs=0) and Group II caries active (dfs>10). Whole salivary 
IgA level was estimated using radial immunodiffusion method. 
Results: Whole salivary IgA levels were significantly higher in caries free children as 
compared to caries active children. 
Conclusions: Naturally occurring salivary IgA antibodies can play an important role in 
immunological control of dental caries. 
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Materials and Method: 
Total 30 municipal school children in the age group of 8 
to 10 years were randomly selected for the study. They 
were divided into two groups. Group I comprises of 
caries free children with dfs – 0 and Group II comprises 
of caries active children with dfs  10. Using WHO 1997 
criteria assessed their dental caries status. The children 
with physical limitations, medically compromised 
children and having history of antibiotics intake 6 
months prior to the study were excluded from the study. 
The informed consent was obtained from the parents. 
 
Saliva collection: 
Unstimulated whole saliva samples were collected in 
sterile containers and processed immediately.  
 
Determination of Salivary IgA Level: 
The salivary IgA levels were determined by radial 
immunodiffusion method using Diffu-Plate kit 
(Bioscientifica assay, Argentina) (Figure 1). 2 ml of saliva 
samples were centrifuged at 2000 rpm for 10 min. Then 
5 microlitre of sediment was placed in each well of 
immune diffusion plates. One control was placed in each 
plate. Again after 15 minutes the 5 microlitre sediment 
was placed in each well. These plates were incubated at 
room temperature for 24 hours. The radial 
immunodiffusion phenomenon in the form of ring was 
seen. The diameter of each ring was compared with the 
diameter of the control well (Figure 2).  
The salivary IgA levels were calculated by using standard 
table given in the Diffu-Plate kit. Whole salivary IgA  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
levels were determined by using radial immunodiffusion 
phenomenon.  
 
Quantification of Mutans streptococci: 
Unstimulated whole saliva samples were diluted 1:10 and 
1:100 in sterile saline and spiral plated on MSB agar. 
These plates were then incubated anaerobically at 37
o
C 
for 48 hours. Then the colony count was done using a 
colony counter.  
 
Results: 
Total of 30 children were included in the study. They 
were divided in two groups, 15 children in each group. 
Group I was caries free and Group II caries active with 
mean age 9.13 years ( 0.30) and 8.73 years ( 0.46) 
respectively. (Table 1,2,3).Table 4 shows comparison of 
dental caries status and salivary IgA level in group I and 
group II. (Figure 3)The whole salivary IgA levels were 
comparatively higher in caries free group with the mean 
level 10.74 mg/dl  1.52 while in caries active group they 
were comparatively at lower level with the mean 8.98 
mg/dl  1.56.Table 5 shows comparison of the mutans 
streptococci count in caries free and caries active 
children. It was observed that in Group I, out of 15 
children only 2 children showed mutans streptococci 
count less than 10000/ml of saliva. While in Group II out 
15, twelve children showed mutans streptococci count 
greater than 10000/ml of saliva (Figure 4). Thus the 
results of the study showed that caries free children had 
higher levels of whole salivary IgA antibody to mutans 
streptococci than caries active children. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
Table No.2       Distribution of various variables in Group I 
No of children=15 Age (yrs) dfs DMFS IgA level(mg/dl) 
Mean 9.13 0.00 0.00 10.74 
SD 0.35 0.00 0.00 1.52 
 
     
     
Table No.3     Distribution of various variables in Group II 
No of children=15 Age (yrs) dfs DMFS IgA level(mg/dl) 
Mean 8.73 19.00 1.60 8.98 
SD 0.46 8.52 2.03 1.56 
Table No.1       Distribution of Children in Group I & Group II 
Number of children Group I Group II 
            30 15 15 
11 
   IJCDS • FEBRUARY, 2011 • 2(1) © 2011  Int. Journal of Clinical Dental Science 
Table No 4 Comparison of dental caries status and salivary IgA level in group I and group II 
Variables 
Groups 
Group I Group II 
Mean SD Mean SD 
DFS 0.00 0.00 19.00 8.52 
DMFS 0.00 0.00 1.60 2.02 
IgA 
level(mg/dl) 
10.74 1.52 8.98 1.56 
Variables 
Unpaired t-test applied 
 
 
t-value P-value Significance  
DFS -8.638 2.20E-09 Significant  
DMFS -3.055 0.005 Significant  
IgA 
level(mg/dl) 
2.729 0.012 Significant  
Fig 1. Diffu-Plat Kit for IgA assay 
 
Fig 2. Radial immunodiffusion plate showing diffusion  
           ring 
 
Fig 3. Comparison of dental caries status and  
           salivary IgA level in GroupI and Group II 
 
 
Fig 4. Comparison of mutans streptococci counts  
           in GroupI and Group II 
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Discussion: 
Secretory IgA is the predominant immunoglobulin 
produced at mucosal surfaces. IgA neutralizes viruses, 
bacterial exotoxins and enzymes that contribute to 
disease process. It also inhibits the attachment and 
adherence of oral bacteria to the epithelial and tooth 
surfaces 
8,9
. 
Camling,Gahnberg, and Krasse
9
 have reported that the 
degree of caries status and total salivary IgA 
concentration were negatively correlated. They also 
reported that most highly caries active subjects had large 
numbers of S. mutans in whole saliva
10,11
. Gregory et al 
also reported a correlation between low rates of caries 
activity and higher levels of salivary IgA antibody levels 
in adults
1,5
.This difference may be because greater 
number of mutans streptococci in whole saliva of caries 
active children which may adsorb greater amount of 
whole salivary IgA antibody to mutans streptococci than 
in lower mutans streptococci number in caries free saliva. 
Secondly the caries free children produced a greater 
amount of sIgA antibodies to mutans streptococci in 
minor, submandibular, or sublingual salivary glands than 
caries active children. 
In contrast to previous studies Smith,King and 
Taubman
11
 reported  that the  level of whole salivary 
IgA2 antibodies to mutans streptococci were relatively 
equal in caries free children as compared with caries 
active children. This is due to shift in actual proportion 
and concentration of secretory IgA1 and IgA2 in children 
from birth until adulthood. 
 
Conclusions: 
This study investigated the role of immune response as a 
natural protection against caries in children. Naturally 
occurring salivary IgA antibodies can play an important 
role in immunological control of dental caries.  
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